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Abstract 
Psychological basics for arrangement of stepwise physics module A method of forming a module of physics is proposed 
in the article. The steps of the module correspond with the theory of Stepwise Forming of Mental Actions (SFMA) suggested 
by Russian psychologists P.Ya. Galperin, N.F. Talyzina. The SFMA theory was worked out for pre-school children. When 
comparing the steps of the SFMA theory with stages of the theory of social learning worked out by Canadian psychologist A. 
Bandura, which focuses the older age, the correspondence of the two theories was found out, and the deduction was drawn 
about the SFMA theory has no contradictions with principles of teaching in schools and universities. The structure of module 
of physics developed by author is presented in the article, containing the elements need for implementation of the SFMA 
theory steps in the process of teaching physics. It was demonstrated that the content of the physics module suggested doesn’t 
contradict with psychological factors of efficiency of teaching process 
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1. Introduction 
Lately, more emphasis is put on psychological issues in the research dealing with teaching process 
organization. This tendency is very natural as two subjects take part in the teaching process: the teacher and the 
student. Pedagogics evaluates the teaching from the teacher’s viewpoint and psychology, from the student’s 
viewpoint. Pedagogical research is concerned with search for the answer to the question, how students can be 
taught; psychological research is intended to solve the task, how students can be helped to study. Obviously, the 
teaching process organized in accordance with optimal combination of those mutually antithetical research’s 
results can be very efficient which is especially important in teaching natural sciences, particularly, physics. 
In the middle of the last century, prominent Russian psychologists V. V. Repkin and P. I. Zinchenko [1, 2] 
performed research dealing with finding psychological factors of the learning process’ efficiency. The degree in 
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which the present-day teaching physics corresponds with the said factors can objectively characterize its 
efficiency level. The first factor reflects the knowledge acquisition: the knowledge can be acquired well when the 
student masters the goal-oriented skills revealing the knowledge’s contents. The second efficiency factor 
corresponds to the dependency found in the above-mentioned research between the strength of memorizing the 
knowledge which was remembered involuntarily and the degree of including the goal-oriented actions leading 
one to such memorizing into the system of other actions. The disadvantage of the teaching practice is that the 
students’ goal-oriented actions necessary for realizing and understanding the knowledge cannot be organized 
intentionally. Therefore, the problem consists in absence of recommendations on issues of  building the process of 
teaching physics with high efficiency. 
2. Study 
This article deals with the issue of building a technology of teaching physics in accordance with the first 
psychological factor of teaching process efficiency only. The discussion of the mechanism providing for the 
second psychological factor in the teaching process was performed in connection with the intrasubject 
connections information model, see article [12]. 
2.1. Learning Module Structure’s Psychological Foundation  
In order to build the process of teaching physics in accordance with the first efficiency factor, the students’ 
goal-oriented activity is supposed to be organized in connection with module teaching which is possible if we 
contemplate the module as a pedagogical system’s unit [3] constituting an open dynamic system affected by the 
social environment. In such case, the system elements’ function is subject to attaining the study objectives: the 
general ones (for the module) and operative ones (attained during the study of a module’s separate topic). The 
students’ goal-oriented activity is also provided for by the modules’ systematic organization. 
A module’s structure is well-known (it repeats the structure of the pedagogical system and includes all its 
invariable components including the following: students; study and education objectives and contents; teachers; 
didactic processes; organization forms of study), whereas the stages of the module’s topic study supporting the 
students’ goal-oriented and the sequence thereof require additional research. 
The module’s topic study stages are arranged so as to connect them with stages of multidimensional 
psychological changes evoked due to the human performing new actions, building new images and ideas which is 
appropriate to the development reflecting the study objectives attaining. The stages mentioned were investigated 
in details by P. Ya. Galperin [4, 5] who promoted L. S. Vygotsky’s opinion regarding the issue of interrelation of 
study and development. The theory of stepwise intellectual action formation (SIAFT) drafted based on his ideas 
considers the psychic processes as a special type of investigatory activity and the knowledge as derivates of the 
actions and acquisition thereof. The unit of analyzing any human activity, according to P. Ya. Galperin’s opinion, 
is the action which can be divided into three components: the approximate component, the execution component 
and the controlling component. The above-mentioned components comprise the activity’s structure including the 
learning activity. Therefore, taking into account the three elements mentioned and the aggregate of stable links 
between them, the sequence of the module’s topic study stages can be determined and appropriate form and 
method choice for the module study technology be made.  
Based on the above-mentioned reflection, we suggest arranging the module topic’s stage sequence in 
accordance with the intellectual actions’ formation stages [8]. Let us arrange them at the example of studying the 
topic of a physics module for university college students where the study is organized with the means of the 
following study forms: students’ self-guided work, colloquium, lab, solving tasks, computer modeling, seminar, 
lecture.  
Thus, the zero stage (motivation stage) of the SIAFT is supposed to be organized as accomplishing an 
experience, reviewing a complicated problem, making notes for the question plan. The next (1st) stage suggests 
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building the approximate action’s foundation: the students are suggested to get to know the module’s academic 
complex containing the objectives, question plans for the module’s topics and a complex individual work [8]. At 
this stage, the students’ motivation is fortified. At the second stage, the students make individual notes according 
to the question plan using references to the study literature recommended for each issue (up to 10 titles). This 
activity, according to N. F. Talyzina, is entitled formation of a material action [5]. At first sight, the study 
sequence proposed can seem questionable at the first stages where the students for the first come across the new 
terms and proportions individually and not with the teacher’s explanations. But at those stages, the students 
overcome the barriers of the unknown forming their own ideas (probably not full ones) of the phenomena studied 
and accumulating a list of questions the answers to which will be obtained at the following stages. 
 
 
Fig. 1. Module’s topic study didactic cycle 
 
Thereby, the learning motivation is built. The third stage provides for discussion of the knowledge accumulated 
on the topic during the colloquium and review of typical and individual problems. At this stage, all actions can be 
represented as a  dialogue with the teacher and with the students group which is interpreted by the SIAFT as the 
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stage of forming a social-speech action. At this stage, the first level of the students’ individual works control and 
correction is performed. The SIAFT emphasizes that the social-speech action can be well-formed not only as oral 
speech (speaking out loud) but as written speech, as well. Therefore, the second part of the third stage can be a 
lecture reviewing the issues on the module’s topic too complex for individual study which were formed during 
the individual work. At the next stage (4), the students are suggested to write a lab and to accomplish an 
individual task or to model the phenomena studied with the means of computer. This stage corresponds to 
forming the social speech to oneself. Here, according to P. Ya. Galperin’s opinion, “the action taking the 
intellectual form begins to shrink and automatize rapidly acquiring the form of an action according to a formula” 
[4, 5]. At the fifth stage (stage of inner speech), the students review their individual problems and labs. The 
module study is finished with a summarizing seminar at the sixth stage. The most complicated and 
incomprehensible issues emerging during the module’s topic study are discussed at the seminar. 
Determining the didactic route to studying each structural element of the subject’s contents (class, topic, 
module) suggests including the corpus of knowledge, abilities and skills into goal-oriented learning activity 
represented as a system of interrelated issues and problems developed in accordance with the module approach’s 
logic and based on the intra- and intersubject connections. 
Comparing the Stepwise Intellectual Action Formation Theory’s Stages and the Social Learning Theory’s 
Stages. 
For the avoidance of doubt in correctness in application of the stepwise intellectual action formation theory to 
the learning process not only during the early development period, but also at general-education school and at 
higher-education institutions, we have compared the said theory’s stages with the ones of A. Bandura’s [9] social 
learning theory which was developed independently from P. Ya. Galperin and his disciples at the same period. 
The social learning theory deals with different age groups of people whose experience and knowledge are formed 
as a result of interaction with their social environment. This theory can be applied both to school children and to 
university students. In this theory, the learning is accomplished in the course of four stages entitled processes by 
the author.  
The attention (model’s comprehension) processes take place when a student chooses the components of the 
action modeled which are important for him or her when forming the model’s idea. This stage includes the 
organization of a stimulus connected with the observer’s characteristics. The saving or memorizing processes 
include two stages of coding the information of the model: the symbolic stage (memorizing images) and verbal 
(mental reproduction of an action) which constitute the second stage. Motoric and reproduction processes 
correspond with the third stage at which the information of the model coded in symbols or words is converted 
into real actions. At the same point, these actions are corrected based on feedback. The motivation processes (the 
indirect, external and internal confirmations) are accomplished at the fourth level. А. Bandura emphasizes that 
motivation accompanies all the above-mentioned processes but in the manner less evident than at the fourth level. 
When the action modeled is already formed, acquired and can be converted to the corresponding realization, the 
fifth, finishing, stage is accomplished. 
In the above-mentioned stage sequence of the social learning theory, three action components named by P. 
Ya. Galperin can be clearly distinguished: investigatory component (attention process (the first stage) and saving 
process (the second stage), execution component (motoric and reproduction processes: the third stage) and the 
controlling component (motoric and reproduction processes (the third stage) and motivation processes (the fourth 
stage). The  correspondence set up can be represented as the following sequence: G0-B5(zero level of P. Ya. 
Galperin’s theory – 5th stage of A. Bandura’s theory); G1-B2,3; G2-B4; G3-B4; G4-B5; G5-B5. The SIAFT 
stages (on the left) are correlated with the similar stages of the social learning theory (on the right) [10]. 
3. Conclusions 
Complementarity of the both theories’ provisions convincingly proves the consistency of P. Ya. Galperin’s 
theory with the psychological processes taking place when the students acquire information both at higher 
education institutions and at general-education schools and, therefore, allows us to extrapolate the SIAFT stages 
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and the sequence thereof to the module’s topic study process organization and to consider the dependence of the 
study process building from the students’ goal-oriented activity to be the connecting link for module study.  
Consistency in module design provides for successful management of the goal-oriented activity. The students’ 
individual activity should be controlled and corrected at each learning stage which provides for cyclic recurrence 
and persistence of the learning process management. Attaining the acquisition level (according to V. P. Bespalko) 
[11] planned by the module’s objectives shall be controlled at the corresponding stage according to the following 
algorithm: if a student accomplishes the first part of the task (performing an experience and making notes) 
successfully at the first level of knowledge acquisition (algorithmic activity with external algorithmic 
description), he or she passes to the next learning stage. But if it turns out at the control stage that the task was 
not accomplished or partially accomplished, the student should accomplish corrections of mistakes and review it 
orally at a supplementary weekly class Otherwise, he or she should not be admitted to accomplishing the next 
individual task. When making notes to the chapter’s topic, any term is acquired at the first level. The second 
acquisition level is attained if the students can individually accomplish tasks and solve typical problems and the 
third level, as a result of accomplishing a lab and solving individual problems.  
The method of organizing study modules in physics described in this article was applied when teaching 
physics to the first-year and second-year students at the department of physics, Far-Eastern Federal University, 
and students of the 8th to the 10th grade of the same university’s college. 10-year-long observations of the physics 
learners’ progress under the conditions of organized goal-oriented activity showed good results at all times. The 
activity of the students, whose motivation was provided for by the abovementioned combination of teaching 
forms and the sequence of the module’s study stages, contributed to accumulating the intellectual activity 
experience and, thusly, formation of consistent skills which can easily become invariable with regard to diverse 
cognition objects. 
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